Use of in vitro models of bovine corneal endothelial cells to determine the relative toxicity of viscoelastic agents.
Healon, Viscoat and Amvisc Plus (Amvisc+) are commercial preparations containing hyaluronic acids of different molecular weights and viscosities. Cytotoxicity of these preparations to the corneal endothelium may be a factor in postsurgical recovery of the cornea. Using different in vitro models of bovine corneal endothelial cells (BCEC), three experiments to compare the possible detrimental effects of these viscoelastic agents were designed. In the confluent model, confluent BCEC were exposed to viscoelastic agents and the control to Balanced Salt Solution Plus (BSS+) for one hour and the nuclear density (nuclei/mm2) was assessed at 24 and 168 hours. At both times, the BCEC exposed to Healon showed the highest nuclear densities. In the preconfluent model, BCEC were treated for one hour at 48 hours post-seeding. The nuclear density of the BCEC was assessed at 24 hours. The BCEC exposed to Healon showed the highest density, followed by those exposed to Amvisc+ and then Viscoat. In the proliferation model, BCEC were cultured in media containing 1%, 5%, and 10% viscoelastic agents. The growth curves based on nuclear densities at 0, 24, 72, 120, and 168 hours in all treatment groups did not differ significantly from the control. The results indicate that the undiluted Healon was significantly less toxic in the preconfluent and confluent BCEC models.